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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 
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DETAILED ACTION 



Specification 



1 . The disclosure is objected to because of the following informalities: 

The specification refers to oxides of a Group-IIIB metal selected from the group 

consisting of Al, Ga and In. The Examiner notes that Al, Ga and In belong to the Group-IIIA of 

the Periodic Table. 

Appropriate correction is required. 



2. Claims 1-8, 10-16, and 18-63 are objected to because of the following informalities: 

Claims 1, 10, 18, 28, 40, 51, and 61 refer to oxides of a Group-IIIB metal selected from 
the group consisting of Al, Ga and In. However, Al, Ga and In belong to the Group-IIIA of the 
Periodic Table. 

Claims 2-8, 11-16, 19-27, 29-39, 41-50, 52-58 and 62-63, are objected for the reasons 
stated above, because of their dependency status from claims 1, 10, 18, 28, 40, 51, and 61, 
respectively. 

Regarding claim 59, claim 59, line 5 has the term "phosphor blend" twice. 
Regarding claim 60, claim 60 is objected for the reason stated in claim 59. 
Appropriate correction is required. 
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Claim Rejections - 35 USC §102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1,18, 20-23 and 25 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kitai et al. (US 5,788,882). 

Regarding claim 1, Kitai discloses a phosphor comprising oxides of at least an alkaline- 
earth metal selected from the group consisting of Sr and Ca, and oxides of a Group-IIIA metal, 
said metal being Ga, said phosphor being activated with ions of at least a rare-earth metal 
comprising at least Eu, said phosphor having the formula (Mi. x RE x ) y Ga20 4 (see Col. 8, line 10, 
and Col 9, lines 14, and 35-36); 

wherein M is at least an alkaline-earth metal, RE is Eu; 0.001 < x < 0.3; and y satisfy a 
condition selected from the group consisting of 0.75 < y < 1 and 1 < y <1.1. 

Regarding claim 18, Kitai discloses a method for producing a phosphor, comprising: 

(a) providing amounts of oxygen-containing compounds of at least a rare-earth metal 
comprising at least europium, at least an alkaline-earth metal selected from the group consisting 
of strontium, barium, and calcium; and at least a Group-IIIA metal, said metal being Ga; 

(b) mixing together said oxygen-containing compounds to form a mixture; and 

(c) firing said mixture in a reducing atmosphere at a temperature and for a time sufficient 
to convert said mixture to said phosphor having a formula of (Mi_ x RE x ) y Ga 2 C>4 (see Col. 8, line 
10, and Col 9, lines 14, and 35-36); 
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wherein M is at least an alkaline-earth metal, RE is Eu; 0.001 < x < 0.3; and y satisfy a 
condition selected from the group consisting of 0.75 < y < 1 and 1 < y <1.1 (see Col. 6, lines 4- 
10). 

Regarding claim 20, Kitai discloses said oxygen-containing compounds being oxides (see 
Col. 6, lines 4-6). 

Referring to claims 21 and 22, Kitai discloses the firing being carried out at a temperature 
in a range from about 900°C to about 1300°C (see Col. 6, lines 7-8). 

Referring to claim 23, Kitai discloses the firing being carried out at a substantially 
constant temperature. 

Referring to claim 25, Kitai discloses the firing being carried out for a time from about 1 
minute to about 10 hours (see Col. 6, lines 8). 

5. Claims 1-9, 18, 20, 21, 23, 25 and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Murayama et al. (US 5,424,006). 

Regarding claim 1, Murayama discloses a phosphor comprising oxides of at least an 
alkaline-earth metal selected from the group consisting of strontium, barium, calcium, and 
combinations thereof and oxides of at least a Group-IIIA metal, said metal being aluminum, and 
combination thereof, said phosphor being activated with ions of at least a rare-earth metal 
comprising at least europium, said phosphor having a formula of (Mi_ x RE x ) y Al 2 04; 

wherein M is said at least an alkaline-earth metal; RE is said rare-earth metal comprising 
at least europium; D is said at least a Group IIIA metal, 0.001 < x < 0.3, and y satisfies a 
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condition selected from the group consisting of 0.75 < y < 1 and 1 < y < 1.1 (see Tables 9-20, 
Col. 19, lines 1-3 and 18-20). 

Regarding claim 2, Murayama discloses said phosphor absorbing electromagnetic 
radiation in a wavelength range from 350 nm to about 480 nm, and having an emission peak in a 
wavelength range from about 500 nm to about 600 nm (see Col. 2, line 39, and Figs. 13B, 14B 
and 15). 

Regarding claim 3, Murayama discloses the phosphor being doped with at least an 
additional rare-earth metal selected from the group consisting of cerium, praseodymium, 
neodymium, samarium, gadolinium, dysprosium, holmium, erbium, thulium, ytterbium, and 
lutetium (see at least Tables 9-20). 

Referring to claim 4, Murayama discloses said at least an additional rare-earth metal 
comprises from about 0.001 to about 30 atom percent of a total of said at least an alkaline-earth 
metal, said europium, and said at least an additional rare-earth metal (see at least Tables 9-20). 

Referring to claims 5 and 6, Murayama discloses said at least an additional rare- earth 
metal comprises from about 0.001 to about 20 atom percent of a total of said at least an alkaline- 
earth metal, said europium, and said at least an additional rare-earth metal (see at least Tables 9- 
20). 

Referring to claim 7, Murayama discloses the phosphor further comprising Mg (see Col. 
19, lines 1-3 and 19-20). 

Referring to claim 8, Murayama discloses said Mg comprising from 0.001 to about 20 
atom percent of said at least an alkaline-earth metal (see Col. 19, lines 1-3 and 19-20; and Fig. 
18). 
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Regarding claim 9, Murayama discloses a phosphor comprising Sr and Al, activated with 
Eu ions, said phosphor having the formula of (Sri. x Eu x )yAl20 4 ; wherein 0.001 < x < 0.3, and y 
satisfies a condition selected from the group consisting of 0.75 < y < 1 and 1 < y < 1.1 (see at 
least Tables 9-20). 

Regarding claim 18, Murayama discloses a method for producing a phosphor, 
comprising: 

(a) providing amounts of oxygen-containing compounds of at least a rare-earth metal 
comprising at least europium, at least an alkaline-earth metal selected from the group consisting 
of strontium, barium, and calcium; and at least a Group-IIIA metal, said metal being Al; 

(b) mixing together said oxygen-containing compounds to form a mixture; and 

(c) firing said mixture in a reducing atmosphere at a temperature and for a time sufficient 
to convert said mixture to said phosphor having a formula of (Mi. x RE x ) y Al204 (see Col. 4, lines 
7-13); 

wherein M is at least an alkaline-earth metal, RE is Eu; 0.001 < x < 0.3; and y satisfy a 
condition selected from the group consisting of 0.75 < y < 1 and 1 < y <1.1 (see at least Tables 9- 
20). 

Regarding claim 20, Murayama discloses the oxygen-containing compounds being oxides 
(see Col. 4, lines 7-11). 

Regarding claim 21, Murayama discloses the firing being carried out at a temperature in a 
range from about 900°C to about 1300°C (see Col. 4, line 13). 

Referring to claim 23, Murayama discloses the firing being carried out at a substantially 
constant temperature. 
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Referring to claim 25, Murayama discloses the firing being carried out for a time from 
about 1 minute to about 10 hours (see Col. 4, line 13). 

Referring to claim 26, Murayama discloses the firing being carried out in an atmosphere 
comprising H gas. 



6. Claims 18 and 19 are rejected under 35 U.S.C. 102(b) as being anticipated by Hase et al. 
(US 6,190,577). 

Regarding claim 18, Hase discloses a method for producing a phosphor, comprising: 

(a) providing amounts of oxygen-containing compounds of at least a rare-earth metal 
comprising at least europium, at least an alkaline-earth metal selected from the group consisting 
of strontium, barium, and calcium; and at least a Group-IIIA selected from Al and In; 

(b) mixing together said oxygen-containing compounds to form a mixture (see Col. 6, 
lines 35-45); and 

(c) firing said mixture in a reducing atmosphere at a temperature and for a time sufficient 
to convert said mixture to said phosphor having a formula of (Mt_ x RE x )yAl 2 04; 

wherein M is at least an alkaline-earth metal, RE is Eu; 0.001 < x < 0.3; and y satisfy a 
condition selected from the group consisting of 0.75 < y < 1 and 1 < y <1.1 (see Col. 2, lines 33- 
56). 

Regarding claim 19, Hase discloses adding at least a halide of at least a metal selected 
from the group consisting of rare-earth metals, strontium, barium, calcium, aluminum, gal4ium, 
indium, and combinations thereof (see Col. 5, line 63 to Col. 6, line 3). 



o 



o 



Application/Control Number: 1 0/064,285 Page 8 

Art Unit: 2879 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 10, 1 1, 13, 14, 51, 52, 55 and 56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Srivastava et al. (US 6,278,135) in view of Murayama et al. (US 5,424,006). 

Regarding claim 51, Srivastava discloses a light source comprising: 

(a) at least one LED that is capable of emitting a radiation having wavelengths in a range 
from about 31 5 nm to about 480 nm, and 

(b) a phosphor casting comprising particles of a phosphor blend comprising: 

(1) a first phosphor comprising oxides of at least an alkaline-earth metal, said 
alkaline-earth metal being strontium, and oxides of at least a Group-IIIA metal, said 
metal being aluminum, said phosphor being activated with ions of at least a rare-earth 
metal comprising at east europium; 

(2) at least an additional phosphor selected from the group consisting of 
phosphors that are excitable by radiation having wavelengths in a range from about 315 
nm to about 480 nm that have a peak emission in at least one of blue, blue-green, green, 
yellow-orange, and red light wavelengths. 

Srivastava discloses the first phosphor being SrAhO^Eu 24 " but is silent regarding the 
limitation of "having the formula of (Mi. x RE x ) y Al 2 04; wherein 0.001 < x < 0.3, and y satisfies a 
condition selected from the group consisting of 0.75 < y < 1 and 1 < y < 1.1". 
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However, in the same field of endeavor, Murayama discloses a phosphor having the 
formula of (Mi_ x RE x ) y Al 2 04; wherein M is at least one of Sr, Ca and Ba, RE is a rare-earth metal 
comprising at least Eu, 0.001 < x < 0.3, and y satisfies a condition selected from the group 
consisting of 0.75 < y < 1 and 1 < y < 1.1, and teaches said phosphor to show excellent afterglow 
characteristics that last much longer that prior phosphors, to be chemically stable and to show 
excellent photo-resistance over a long time (see Col. 1, lines 55-60 and Tables 9-20). Thus, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
provide the phosphor disclosed by Murayama in the LED disclosed by Srivastava, in order to 
provide a phosphor which has afterglow characteristics that last much longer that prior 
phosphors, which is chemically stable, and that shows excellent photo-resistance over a long 
time. 

Regarding claim 52, Srivastava-Murayama discloses said first phosphor comprising Mg 
in an amount from 0.001 to about 20 atom percent of said at least an alkaline-earth metal (see 
'006, Col. 19, lines 1-3 and 19-20; and Fig. 18). 

Regarding claims 55 and 56, Srivastava-Murayama discloses said peak emission in said 
blue-green and green light wavelengths being in a range from about 480 run to about 550 nm 
(see' 135, Table 1). 

Regarding claims 10, 11, 13 and 14, claims 10, 11, 13 and 14 are rejected over the 
reasons stated in the rejection of claims 51, 52, 55, and 56, respectively. 

9. Claims 10-12, 16, 51-54, 58, and 61-63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hohn et al. (US 6,066,861) in view of Murayama et al. (US 5,424,006). 
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Regarding claim 51, Hohn discloses a light source comprising: 

(a) at least one LED that is capable of emitting a radiation having wavelengths in a range 
from about 315 nm to about 480 nm, and 

(b) a phosphor casting comprising a transparent material and particles of a phosphor 
blend (see Figs. 1-5 and Col. 4, lines 46-52); 

the phosphor blend comprising a green emitting phosphor and a red emitting phosphor, 
said green and said red emitting phosphor being excitable by radiation having a wavelength in a 
range from 315 to about 480 nm (see Col. 6, lines 1 1-12 and 16-18). Hohn is silent regarding the 
green emitting phosphor composition. 

However, in the same field of endeavor, Murayama discloses a phosphor having the 
formula of (Mi_ x RE x )yAl 2 04; wherein M is at least one of Sr, Ca and Ba, RE is a rare-earth metal 
comprising at least Eu, 0.001 < x < 0.3, and y satisfies a condition selected from the group 
consisting of 0.75 < y < 1 and 1 < y < 1.1, and teaches said phosphor to show excellent afterglow 
characteristics that last much longer that prior phosphors, to be chemically stable and to show 
excellent photo-resistance over a long time (see Col 1, lines 55-60 and Tables 9-20). Thus, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
provide the phosphor disclosed by Murayama in the LED disclosed by Hohn, in order to provide 
a phosphor which has afterglow characteristics that last much longer that prior phosphors, which 
is chemically stable, and that shows excellent photo-resistance over a long time. 

Regarding claim 52, Hohn-Murayama discloses said first phosphor comprising Mg in an 
amount from 0.001 to about 20 atom percent of said at least an alkaline-earth metal (see '006, 
Col. 19, lines 1-3 and 19-20; and Fig. 18). 
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Referring to claim 53, Hohn-Murayama discloses the phosphor casting comprising 
particles of a light-scattering material (see '861, Col. 3, lines 44-45). 

Referring to claim 54, Hohn-Murayama discloses the blue light in a range of about 400 
nm to about 480 nm (see '861, Col. 5, line 34). 

Referring to claim 58, Hohn-Murayama discloses the red light in a range of about 610 nm 
to about 700 nm. 

Referring to claim 61, Hohn-Murayama discloses a light source (see Figs. 1-4 of '861) 
comprising: 

(a) a plurality of LEDs attached to a reflective panel (8,16), said LEDs being capable of 
emitting a radiation having wavelengths in a range from about 315 nm to about 480 nm; and 

(b) a phosphor coating comprising a polymeric binder and particles of a phosphor blend 
dispersed therein (see Col. 5, lines 52-56), said coating being disposed in a direction of radiation 
emitted from said LEDS, said phosphor blend comprising: 

(1) a first phosphor comprising oxides of at least an alkaline-earth metal selected 
from the group consisting of strontium, barium, calcium, and combinations thereof and 
oxides of at least a Group-IIIA metal, said metal being aluminum, and combination 
thereof, said phosphor being activated with ions of at least a rare-earth metal comprising 
at least europium, said phosphor having a formula of (M]. x RE x ) y Al 2 04; 

wherein M is said at least an alkaline-earth metal; RE is said rare-earth metal 
comprising at least europium; D is said at least a Group IIIA metal, 0.001 < x < 0.3, and y 
satisfies a condition selected from the group consisting of 0.75 < y < 1 and 1 < y < 1.1 
(see '006, Tables 9-20, Col. 19, lines 1-3 and 18-20); and 
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(2) at least an additional phosphor selected from the group consisting of 
phosphors that are excitable by radiation having wavelengths in a range from about 315 
nm to about 480 nm that have a peak emission in at least one of blue, blue-green, green, 
yellow-orange, and red light wavelengths. Same reasons for combining stated in claim 
51 apply. 

Regarding claim 62, Hohn-Murayama discloses the phosphor casting comprising 
particles of a light-scattering material (see '861, Col. 3, lines 44-45). 

Regarding claim 63, Hohn-Murayama discloses a seal disposed around a totality of said 
panel, said LED and said phosphor coating (see '861, Fig. 5). 

Referring to claims 10-12 and 16, claims 10-12 and 16 are rejected over the reasons 
stated in the rejection of claims 51, 52, 54 and 58, respectively. 



Allowable Subject Matter 

10. Claims 17 and 64 are allowed. 

11. Claims 15, 24, 27 and 57 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

12. Claims 28-50 and 59-60 would be allowable if rewritten or amended to overcome the 
objection set forth in this Office action. 
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Contact Information 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to German Colon whose telephone number is 703-305-5987. The 
examiner can normally be reached on Monday thru Friday, from 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 703-305-4794. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 
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